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(54) Apparatus and method for saving power in a communications device 



(57) Even in an apparatus connected to another ap- 
paratus which periodically transmits a command, a 
mode transition such as transition to a power saving 



stand-by mode can be performed. A mode change for 
Bluetooth communications and a mode change in a 
stand-by state are performed in cooperation with each 
. other to efficiently switch between stand-by modes. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to an apparatus 
having a communication function, a method of control- 
ling the apparatus, and a storage medium storing a pro- 
gram for controlling the apparatus. 

Related Background Art 

[0002] A system is known which has an intelligent ter- 
minal such as a personal computer connected to a fac- 
simile apparatus via a wired interface such as a bidirec- 
tional parallel port (in conformity with IEEE12B4), e.g., 
Centronics and a universal serial bus (USB). 
[0003] In such a system, the intelligent terminal takes 
the initiative in the system control and data transfer by 
sending a command to the facsimile apparatus which 
returns a response. 

[0004] Since such a facsimile apparatus is required to 
return a response to a command sent from the intelligent 
terminal, the facsimile apparatus connected to the intel- 
ligent terminal is controlled so as not to enter a power 
saving mode. 

[0005] In the above-described system, since the fac- 
simile apparatus connected to the intelligent terminal is 
controlled so as not to enter the power saving mode, the 
power is consumed wastef ully. 

[0006] Further, since a response to a command from 
the intelligent terminal is always required to be returned, 
even changing the mode during the stand-by mode has 
not been taken into consideration. 

SUMMARY OF THE INVENTION 

[0007] It is an object of the invention to efficiently 
change a mode during a stand-by mode. 
[0008] It is another object of the invention to make a 
change in a mode regarding a communication function 
and a change in a mode during a stand-by mode be re- 
lated to each other. 

[0009] Other objects and features of the present in- 
vention will become apparent from the following detailed 
description of the embodiment when read in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS . . 

[0010] 

Fig. 1 is a block diagram showing the outline struc- 
ture of an image processing apparatus constituting 
an image processing system according to an em- 
bodiment of the invention. 

Fig. 2 is a block diagram showing the structure of a 
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power control unit and its peripheral circuit shown 
in Fig. 1 . 

Fig. 3 is a block diagram showing an example of the 
structure of the image processing system according 
5 to the embodiment of the invention. 

Fig. 4 is a diagram showing an example of the hier- 
archical structure of control software to be executed 
by a CPU of the image processing apparatus shown 
in Fig. 1. 

10 Fig. 5 is a diagram showing an example of the hier- 
archical structure of control software to be executed 
by a CPU of an intelligent terminal shown in Fig. 3. 
Fig. 6 is a diagram showing a communication flow 
when the image processing system shown in Fig. 3 

15 starts running. 

Fig. 7 is a diagram showing a communication flow 
of the image processing system shown in Fig. 3 
when the image processing apparatus transmits an 
image to the intelligent terminal. 

20 Fig. 8 is a diagram showing a command flow of the 
image processing system shown in Fig. 3 when the 
image processing apparatus transmits an image to 
the intelligent terminal. 

Fig. 9 is a flow chart illustrating a power-on process 
25 to be executed by a Bluetooth control task of the 

image processing apparatus shown in Fig. 1. 

Fig. 10 is a flow chart illustrating a return process 

from ESS to be executed by the Bluetooth control 

task of the image processing apparatus shown in 
30 Fig. 1 . 

Fig. 1 1 is a flow chart illustrating a power-on process 

to be executed by a Bluetooth control task of the 

intelligent terminal shown in Fig. 3. 

Fig. 12 is a flow chart illustrating a transmission 
35 service process to be executed by the Bluetooth 

control task of the image processing apparatus 

shown in Fig. 1. 

Fig. 13 is a flow chart illustrating a transmission 
service process to be executed by the Bluetooth 
40 control task of the intelligent terminal shown in Fig. 
3. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

45 

[0011] An embodiment of the invention will be de- 
scribed in detail with reference to the accompanying 
drawings. 

[0012] Fig. 1 is a block diagram showing the outline 
so structure of an image processing apparatus 201 consti- 
tuting an image processing system according to an em- 
bodiment of the invention. In this embodiment, it is as- 
sumed that the image processing apparatus is a facsim- 
ile apparatus. 

55 [001 3] Referring to Fig. 1 , a CPU 1 01 serves as a sys- 
tem control unit and controls the entirety of the image 
processing apparatus 201. A ROM 102 stores control 
programs, an operating system (OS) program and the 
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like to be executed by CPU 101 . A RAM 103 may be a 
static RAM (SRAM) or the like and stores program con- 
trol variables and the like. RAM 103 also stores setting 
values, management data of the apparatus 201 and the 
like registered by an operator, and has various working 5 
buffer areas. An image memory 1 04 may be a dynamic 
RAM (DRAM) or the like and stores image data. In this 
embodiment, each control program stored in ROM 1 02 
controls software such as scheduling software and task 
switching software under the management of OS stored 
in ROM 102. 

[0014] An operation unit 1 08 has various keys, LED's 
(light emitting diodes), an LCD (liquid crystal display) 
and the like, and is used for various input operations by 
an operator, for displaying an operation status of the im- 
age processing apparatus 201, and for other purposes. 
[0015] A read unit 1 07 optically reads an original with 
a CS image sensor (tight contact type image sensor) 
and converts a read signal into electrical image data 
which is output as an image signal. A read control unit 
106 performs various image processing of the image 
signal, such as a binarizing process and a halftone proc- 
ess to be performed by an unrepresented image 
processing control unit, and outputs image data of high 
precision. In this embodiment, the read control unit 1 06 
can perform both a sheet read control of reading an orig- 
inal while it is transported and a book read control of 
scanning an original placed on an original plate. 
[0016] A record control unit 113 performs various im- 
age processing of image data to be printed by a color 
printer 114 such as a laser beam printer and an ink jet 
printer, and outputs image data of high precision to the 
color printer 114. The image processing such as a 
smoothing process, a record density correction process 
and a color correction process is performed by the un- 
represented image processing control unit. 
[0017] A communication control unit 109 is constitut- 
ed of a modulation/demodulation (MODEM) unit, a net- 
work control unit (NCU) and the like. In this embodiment, 
the communication control unit 109 is connected to an 
analog communication line (public switched telephone 
network PSTN) 203, and controls communications by 
the T30 protocol and the communication line for incom- 
ing and outgoing calls. A message recorder control unit 
110 is made of a voice IC (integrated circuit), a voice 
recording/reproducing control unit (not shown) and the 
like and provides an automatic answering function. 
[0018] A code/decode processing unit 112 performs 
a coding/decoding process and a magnification/reduc- 
tion process of image data to be processed by the image 
processing apparatus 201. A resolution conversion 
processing unit 111 converts a resolution of image data, 
such as a millimeter/inch resolution conversion. The 
resolution conversion processing unit 111 can also per- 
form a magnification/reduction process of image data. 
A data converter unit 105 converts image data, for ex- 
ample, for the analysis of page descriptive language 
(PDL) and the like, and the computer graphics (CG) de- 



velopment of character data. 

[001 9] A Bluetooth control unit 1 1 5 controls Bluetooth 
communications. In accordance with the protocol con- 
trol in conformity with the Bluetooth specifications, the 
Bluetooth control unit 115 transmits a packetized com- 
mand supplied from a Bluetooth control task (refer to 
Fig. 4 to be described later) to be executed by CPU 1 01 , 
to a Bluetooth baseband processing unit 116, and re- 
ceives a packet from the Bluetooth baseband process- 
ing unit 116 to convert it into a command and supply it 
to CPU 101. 

[0020] The Bluetooth baseband processing unit 116 
performs a Bluetooth frequency hopping process and a 
frame assembly/disassembly process. 
[0021] A 2.4 GHz high frequency unit 1 1 7 transmits/ 
receives radio waves in a 2.4 GHz band used by Blue- 
tooth. 

[0022] An expansion slot 120 is used for inserting an 
optional board into this slot of the image processing ap- 
paratus 201 . In this slot 1 20, various optional boards can 
be inserted such as an extended memory, a SCSI (Small 
Computer System Interface) board and a video interface 
board. 

[0023] A power control unit 118 sets this system to a 
power saving stand-by (ESS) mode, and returns to a 
normal mode from the ESS mode. The power control 
unit 118 will be later described with reference to Fig. 2. 
[0024] A power unit 11 9. supplies power to the whole 
of this system including the color printer 114. 
[0025] An intelligent terminal 202 communicates with 
the image processing apparatus (facsimile apparatus) 
201 in accordance with the Bluetooth specifications! 
[0026] Fig. 2 is a block diagram showing the power 
control unit 118 and its peripheral circuits. 
[0027] The facsimile apparatus 201 enters a power 
saving stand-by (ESS) mode if a process such as read, 
record, communications, and key input is not performed 
for a predetermined time. When the facsimile apparatus 
enters the power saving stand-by (ESS) mode, CPU 
101 takes a sleep state such as a hold mode, and the 
power control unit 1 1 8 is notified that the operation mode 
entered the power saving stand-by (ESS) mode. 
[0028] As to the Bluetooth interface, the facsimile ap- 
paratus 201 is made to enter a Park mode which is the 
power saving mode of Bluetooth, excepting that a com- 
mand is transferred to and from the Piconet in which the 
facsimile apparatus 201 is participated. Therefore, while 
the facsimile apparatus 201 enters the power saving 
stand-by (ESS) mode, the facsimile apparatus 201 is in 
the Park mode for the whole Piconet in which it is par- 
ticipated. 

[0029] When the power control unit 1 1 8 is notified that 
the operation mode entered the power saving stand-by 
(ESS) mode, it prepares for receiving a signal represent- 
ative of a factor of returning to the normal mode from 
the power saving stand-by (ESS) mode, and stops a 
power supply to the driving system from the power unit 
119, by using a control signal 133. In this case, a power 
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supply to the color printer 114 and read unit 107 may 
also be stopped. 

[0030] The signal representative of a factor of return- 
ing to the normal mode from the power saving stand-by 
(ESS) mode includes: a signal 1 34 representative of that 
an original to be read is placed on the read unit 107; a 
signal 135 representative of that an incoming call from 
the telephone line is received; a signal 136 representa- 
tive of that the handset is off-hook; as well as a signal 
132 from the Bluetooth control unit 115 representative 
of that the Piconet in which the facsimile apparatus 201 
is participated returned to an "Active mode" from the 
Part mode". When some key input is entered from the 
operation unit 108, the normal mode may be returned 
from the power saving stand-by (ESS) mode. 
[0031] When it is detected that the signal representa- 
tive of the factor of returning to the normal mode from 
the power saving stand-by (ESS) mode becomes active, 
the power control unit 1 1 8 sends an interrupt signal 1 31 
for making CPU 1 01 return to the normal mode from the 
sleep mode, to CPU 1 01 . CPU 1 01 therefore returns to 
the normal mode. The power unit 1 1 9 releases the pow- 
er supply stop upon reception of the signal 133. 
[0032] Fig. 3 is a block diagram showing an example 
of the structure of an image processing system of the 
embodiment. 

[0033] As shown in Fig. 3, the system of the embodi- 
ment is constituted of the facsimile apparatus 201 as the 
image processing apparatus, the intelligent terminal 
202, typically a personal computer (PC), the communi- 
cation line 203, and another party's terminal 204 (e.g., 
a facsimile apparatus, PC or the like) connected to the 
communication line 203. 

[0034] The facsimile apparatus 201 connected to the 
communication line 203 can perform facsimile commu- 
nications with the other party's terminal 204. The fac- 
simile apparatus 201 can also be connected to the in- 
telligent terminal 202 over radio waves. In this embodi- 
ment, since wireless communications are performed in 
conformity with Bluetooth, the facsimile apparatus 201 
can transfer image data, various data and programs to 
and from the intelligent terminal 202 if the intelligent ter- 
minal 202 has a Bluetooth communications unit or is 
connected to a Bluetooth communications unit. Also in 
this embodiment, although the facsimile apparatus is 
used as the image processing unit 201, the image 
processing apparatus 201 is not limited only thereto but 
other image processing apparatuses such as a multi- 
function apparatus provided with a scanner function and 
a printer function, an E-mail terminal provided with a 
scannerfunction and a printerfunction may also be used 
without departing from the scope and spirit of the inven- 
tion. 

[0035] Fig. 4 is a diagram showing an example of the 
hierarchical structure of control software to be executed 
by CPU 1 01 of the facsimile apparatus 201 . 
[0036] As shown in Fig. 4, the uppermost layer of the 
control software has five control tasks including a scan- 



ner control task 301, a printer control task 302, a fax 
control task 303, an MMI control task 304 and a phone 
control task 305. Each of the tasks 301 to 305 controls 
devices of the facsimile apparatus 201 and user opera- 
5 tions. 

[0037] The layer under the uppermost layer has a job 
control task 306 which analyzes a job supplied from an 
event control task 307 under this layer, and distributes 
and queues the analyzed job to the control tasks 301 to 

10 305 of the uppermost layer. 

[0038] The event control task 307 analyzes an event 
supplied from a Bluetooth control task 308 at a layer un- 
der the event control task layer, and queues a command 
to a corresponding one of the control tasks 301 to 305 

is at the uppermost layer. 

[0039] When information to be transmitted to the in- 
telligent terminal 202 is received from the event control 
task 307, the Bluetooth control task 308 passes the re- 
ceived information to a Bluetooth controller 309 at the 

20 layer under the Bluetooth control task layer. When infor- 
mation to be sent to the upper layer is received at the 
Bluetooth controller 309, it passes the received informa- 
tion to the event control task 307 at the layer above the 
Bluetooth control task layer. A mode of transferring such 

25 information is called a command through mode. 

[0040] When information to be transmitted to the in- 
telligent terminal 202 is received from the event control 
task 307 at the layer above the Bluetooth control task 
308 and If this task 308 itself judges that a response can 

30 be returned immediately to the upper layer, then the in- 
formation is not passed to the lower layer but a response 
is returned to the upper layer. A mode of transferring 
such information is called a command return mode. 
[0041] The Bluetooth controller 309 and a Bluetooth 

35 driver 31 0 form a so-called air interface for converting 
information received from a layer above the Bluetooth 
controller layer into radio wave information in conf ormity 
with the concept of "Generic Access Profile" and its low- 
er level concept of "Serial Port Profile" of Bluetooth. The 

40 air interface is well-known techniques so that the de- 
scription thereof is omitted. 

[0042] An OS 311 is an embedded-type operating 
system of the facsimile apparatus 201 and has well- 
known functions of task switching, event management, 
45 memory management and the like for each layer of the 
control software. 

[0043] Fig. 5 is a diagram showing an example of the 
hierarchical structure of control software to be executed 
by a CPU (not shown) of the intelligent terminal 202. 

so [0044] Referring to Fig. 5, information created by a 
facsimile manager 401, a printer application 404, a 
scanner application 406 and the like to be transferred 
between the intelligent terminal 202 and facsimile appa- 
ratus 201 is supplied to an interface module 408 via an 

55 jnbox 402, an outbox 403, a printer driver 405 and a 
scanner driver 407. Irrespective of whether control is 
performed by the facsimile manager 410 or by one of 
the drivers, the interface module 408 manages a trans- 
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fer of a file of a facsimile image to be transmitted, an 
image to be scanned or the like, a read of a received 
facsimile image, a transfer of a print image, and other 
operations. 

[0045] When information to be transmitted to the fac- 5 
simile apparatus 201 is received from the interface mod- 
ule 408, a Bluetooth control task 409 at a layer under 
the interface module layer passes the received informa- 
tion to a Bluetooth controller 410 at a layer under the 
Bluetooth control task layer (an operation in the com- 
mand through mode). 

[0046] When information to be transmitted to the fac- 
simile apparatus 201 is received from the interface mod- 
ule 408 at the layer above the Bluetooth control task 409 
and if this task 409 itself judges that a response can be 
returned immediately to the upper layer, then the infor- 
mation is not passed to the lower layer but a response 
is returned to the upper layer (an operation in the com- 
mand return mode). 

[0047] The Bluetooth controller 410 and a Bluetooth 
driver 411 form a so-called air interface for converting 
information received from a layer above the Bluetooth 
controller layer into radio wave information in conformity 
with the concept of "Generic Access Profile" and its low- 
er level concept of "Serial Port Profile" of Bluetooth. 
[0048] An OS 412 is an operating system installed in 
the intelligent terminal 202 and manages each layer of 
the control software, and the basics of control service of 
each application. 

[0049] Fig. 6 is a diagram showing a communication 
flow between the intelligent terminal 202 and facsimile 
apparatus 201 when the power of the intelligent terminal 
202 is turned on. Fig. 6 shows transitions of each oper- 
ation state of the apparatus 201 and terminal 202 from 
their initialization process to entering the stand-by state 
mode. In this case, it is assumed that the power of the 
facsimile apparatus 201 has already been turned on. 
[0050] When the power of the intelligent terminal 202 
is turned on, the facsimile manager 401 compatible with 
Bluetooth is activated to perform a process of connect- 
ing the facsimile apparatus 201 . 
[0051] Namely, in order to confirm that the facsimile 
apparatus 201 to be connected is in the state capable 
of communications, the Bluetooth control task 409 
transmits an inquiry sending request to the Bluetooth 
controller 410. In this case, "Class of Device" informa- 
tion in the inquiry command is set to "serial communi- 
cation terminal". 

[0052] Upon reception of the inquiry sending request, 
the Bluetooth controller 410 performs an inquiry proce- 
dure in accordance with the Bluetooth connection pro- 
cedure, and notifies the result (inquiry result) to the Blue- 
tooth control task 409. Upon reception of the inquiry re- 
sult, the Bluetooth control task 409 judges from the con- 
tents of the inquiry result whether the facsimile appara- 
tus 201 can be connected. If it can be connected, the 
Bluetooth control task issues a connection request to 
the Bluetooth controller 410 by designating the address 



of the facsimile apparatus 201 . If the contents of the in- 
quiry result indicate a connection failure or no facsimile 
apparatus to be connected, then a message to such ef- 
fects is displayed on a display unit (not shown) of the 
intelligent terminal 202. 

[0053] Upon reception of the connection request, the 
Bluetooth controller 410 establishes a connection using 
"Serial Port Profile" of the Bluetooth specifications, rel- 
ative to the Bluetooth controller 309 of the facsimile ap- 
paratus 201. When a connection is established, the 
Bluetooth controller 410 notifies the connection to the 
Bluetooth control task 409. 

[0054] When it is detected from this notice that the 
connection to the facsimile apparatus 201 was estab- 
lished, the Bluetooth control task 409 transmits a ready 
signal to the facsimile manager 401 , and the operation 
mode transits to the command through mode in which 
a command supplied from the facsimile manager 401 is 
directly passed to the Bluetooth controller 41 0. 
[0055] When a message of a connection failure is re- 
ceived, the Bluetooth control task 409 operates to dis- 
play the message on the display unit of the intelligent 
terminal 202. 

[0056] The Bluetooth controller 309 of the facsimile 
apparatus 201 notifies the result of a connection estab- 
lishment procedure relative to the intelligent terminal 
202 to the Bluetooth control task 308. After the Bluetooth 
control task 308 confirms the connection establishment 
from the notified result of the connection establishment 
procedure, the Bluetooth control task 308 enters the 
command through mode in which a command from the 
intelligent terminal is directly passed to the event control 
task 307, and waits for a command from the intelligent 
terminal 202. If the connection failed, the Bluetooth con- 
trol task 308 stands by until a connection is established. 
[0057] Upon reception of a ready signal from the Blue- 
tooth control task 409, the facsimile manager 401 trans- 
mits a command to the Bluetooth control task 409 in or- 
der to transfer data such as date information possessed 
by the intelligent terminal 202 and a name or the like 
registered in the facsimile manager 401 to the facsimile 
apparatus 201 . 

[0058] The Bluetooth control task 409 transfers the re- 
ceived command to the Bluetooth controller 410 which 
transfers the command to the facsimile apparatus 201 
by using the "Serial Port Profile". 
[0059] The Bluetooth controller 309 of the facsimile 
apparatus 201 sends the command transmitted from the 
intelligent terminal 202 to the Bluetooth control task 308 
which directly passes the command to the event control 
task 307. 

[0060] The event control task 307 analyzes the re- 
ceived command and sends the analyzed result to the 
Bluetooth control task 308. 

[0061] After the initialization process is completed in 
the above manner, the facsimile manager 401 issues a 
reception information acquirement command in orderto 
check whether there is a received image in the facsimile 
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apparatus 201. Upon reception of the reception infor- 
mation acquirement command, the event control task 
307 searches image management records stored in 
RAM 103 to check whether there is a received image. 
If there is a received image, a response "there is an im- 
age" to the reception information acquirement com- 
mand issued by the Bluetooth control task 308 is re- 
turned, whereas if there is no received image, a re- 
sponse "there is no image" is returned. 
[0062] If the facsimile manager 401 judges from the 
response to the reception information acquirement com- 
mand that there is an image, the facsimile manager per- 
forms the reception image transfer process shown in 
Fig. 7 to be described later. 

[0063] If it is judged that there is no received image, 
the facsimile manager401 issues a state information ac- 
quirement command in order to store the state of the 
facsimile apparatus 201 . Upon reception of the state in- 
formation acquirement command, the event control task 
307 checks the states of the facsimile apparatus 201 
such as a printer state, a scanner state and a memory 
state, and returns a response of the checked states. 
[0064] If the facsimile manager 401 judges from the 
response to the state information acquirement com- 
mand that the states are in an error state, then it displays 
the message representative of the error state on the dis- 
play unit of the information processing apparatus 202, 
and periodically issues the reception information ac- 
quirement command and state information acquirement 
command to the event control task 307 until the error 
state is released. 

[0065] In the case that an image is not received from 
the communication line for a predetermined time, that 
there is no service request from the intelligent terminal 
202, and that communications are not performed be- 
tween the facsimile apparatus 201 and intelligent termi- 
nal 202 for a predetermined time, and in other cases, it 
is not necessary to maintain a connection between the 
intelligent terminal 202 and facsimile apparatus 201 so 
that the facsimile apparatus 201 makes a connection for 
Bluetooth communications enter the Park mode which 
is the power saving stand-by mode. 
[0066] Namely, the Bluetooth control task 308 of the 
facsimile apparatus 201 issues a Park mode transition 
request to the Bluetooth controller 309. Upon reception 
of the Park mode transition request, the Bluetooth con- 
troller 309 together with the Bluetooth controller 410 per- 
forms a Park mode transition procedure in accordance 
with the Bluetooth specifications. 
[0067] Afterthe transition procedure is completed, the 
Bluetooth controllers 309 and 41 0 notify the Park mode 
transition to the Bluetooth control tasks 308 and 409. 
[0068] Upon reception of the notice of the Park mode 
transition, the Bluetooth control tasks 308 and 409 enter 
the command return mode. 

[0069] In this embodiment, although the Park mode is 
selected as the power saving stand-by mode, the power 
saving stand-by mode is not limited only thereto, but an- 



other power saving stand-by mode, either a Sniff mode 
or a Hold mode, may be selected. 
[0070] In the command return mode, the Bluetooth 
control task 409 of the intelligent terminal 202 performs 
5 similar processes to those of the event control task 307 
of the facsimile apparatus 201 wired by a serial interface 
such as RS232C or a parallel interface such as Centro- 
nics (standard interface stipulated in IEEE1284 or the 
like). Namely, the Bluetooth control task 409 returns a 
response to the information acquirement command and 
reception information acquirement command periodi- 
cally issued from the facsimile manager 401 , in accord- 
ance with the facsimile status information stored in a 
RAM (not shown) of the intelligent terminal 202. 
[0071] Further, the Bluetooth control task 308 of the 
facsimile apparatus 201 performs similar processes to 
those of the facsimile manager 401 of the intelligent ter- 
minal 202 wired. Namely, the Bluetooth control task 308 
of the facsimile apparatus 201 periodically issues the 
reception information acquirement command and state 
information acquirement command to the event control 
task 307 in order to always monitor the state change of 
the facsimile apparatus 201 and whether an image is 
received from another facsimile apparatus via the com- 
munication line 203. 

[0072] In this embodiment, if the facsimile apparatus 
201 does not operate for a predetermined time, it enters 
the power saving stand-by (ESS) mode described with 
reference to Fig. 2. The event control task 307 returns 
a response representative of the ESS mode to the state 
information acquirement command from the Bluetooth 
control task 308. Upon reception of the response repre- 
sentative of the ESS mode, the Bluetooth control task 
308 stops the periodically issued reception information 
acquirement command and state information acquire- 
ment command to allow the facsimile apparatus 201 to 
transit to the power saving stand-by (ESS) mode. If the 
normal stand-by mode is returned from the power sav- 
ing stand-by mode, a return instruction from ESS mode 
by the event control task 307 is acknowledged by the 
procedure of Fig. 10 to be described later. 
[0073] If it is set so that a received image is not trans- 
ferred to the intelligent terminal 202 when the initializa- 
tion process is performed or when the intelligent termi- 
nal 202 changes the registered data and transfers the 
changed registered data to the facsimile apparatus 201 , 
then the facsimile manager 401 and the Bluetooth con- 
trol task 308 of the facsimile apparatus 201 do not issue 
the reception information acquirement command and 
state information acquirement command. 
[0074] Fig. 7 is a diagram showing the communication 
flow illustrating a transmission service that image data 
stored in the intelligent terminal 202 is transferred to the 
facsimile apparatus 201 and the facsimile apparatus 
201 transmits the image data to the designated destina- 
tion. 

[0075] In the power saving stand-by (ESS) mode, the 
Bluetooth control task 308 of the facsimile apparatus 
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201 does not issue the state information acquirement 
command, reception information acquirement com- 
mand or the iike. 

[0076] The Bluetooth control task 409 of the intelligent 
terminal 202 enters the command return mode in the 
stand-by state to wait for a response to the state infor- 
mation acquirement command and reception informa- 
tion acquirement command periodically sent from the 
facsimile manager 401 . 

[0077] When a user selects transmission services at 
the intelligent terminal 202, the facsimile manager 401 
transmits a transmission instruction command and pa- 
rameters designating a destination phone number to the 
Bluetooth control task 409. 

[0078] Upon reception of the transmission instruction 
command and parameters, the Bluetooth control task 
409 recovers communications between the facsimile 
apparatus 201 and intelligent terminal 202 to provide 
transmission services. 

[0079] In order to recover communications, the Blue- 
tooth control task 409 of the intelligent terminal 202 
sends an Active return request to the Bluetooth control- 
ler 410. 

[0080] Upon reception of the Active return request, 
the Bluetooth controller 410 communicates with the 
Bluetooth controller 309 of the facsimile apparatus 201 
in accordance with the Bluetooth communication recov- 
ery procedure. Upon recovery of the communications, 
the Bluetooth controller 410 sends a mode change no- 
tification to the Bluetooth control task 409. If the Blue- 
tooth control task 409 received the mode change notifi- 
cation judges from the contents thereof that the commu- 
nications have recovered, it sends a transmission in- 
struction command to the facsimile apparatus 201 and 
thereafter the operation mode transits to the command 
through mode from the command return mode. 
[0081] If it is judged from the contents of the mode 
change notification that the communications cannot be 
recovered, or if there is no response from the Bluetooth 
controller 41 0 for a predetermined time or longer, then 
the Bluetooth control task 409 maintains the command 
return mode and sends a response "NG" to the facsimile 
manager 401 . Upon reception of the response "NG", the 
facsimile manager 401 displays a message to the effect 
that transmission services cannot be provided on the 
display unit. 

[0082] Upon reception of the Active return request 
from the intelligent terminal 202, the Bluetooth controller 
309 of the facsimile apparatus 201 activates the signal 
132 to the power control unit 118, this signal forming a 
return factor from ESS in response to the Active return 
request. Upon reception of this signal, the power control 
unit 118 sends an interrupt signal to CPU 101 to transit 
from the sleep mode to the normal mode, and changes 
the state of the signal 133 to be applied to the power 
unit 11 9 to supply again the power which was stopped 
in the power saving stand-by (ESS) mode. 
[0083] A mode change notification is issued to the 



Bluetooth control task 308. If the Bluetooth control task 
308 received the mode change notification judges from 
the contents thereof that the communications have been 
recovered, the operation mode enters the command 
5 through mode to wait for a command from the intelligent 
terminal 202. If it is judged that the communications can- 
not be recovered, the operation mode enters the com- 
mand return mode. 

[0084] When the communications are recovered, the 
to Bluetooth control task 409 of the intelligent terminal 202 
transmits the transmission instruction command and pa- 
rameters received from the facsimile manager 401 to 
the facsimile apparatus 201 . 

[0085] The event control task 307 received the trans- 

7 5 mission instruction and parameters sends a response 
M OK M to the intelligent terminal if the conditions that the 
facsimile apparatus 201 does not currently communi- 
cate with another apparatus and that the transmission 
reservation is not full are satisfied, whereas if the con- 

20 ditions are not satisfied, a response "NG" is sent. 

[0086] Upon reception of the response "OK" from the 
facsimile apparatus 201 , the facsimile manager 401 ex- 
ecutes a transmission image data transfer process by 
using the command interface same as that used by the 

25 facsimile apparatus 201 wired by a serial interface such 
as RS232C or a parallel interface such as Centronics 
(standard interface stipulated in IEEE1284 or the like). 
The transmission image data transfer process will be lat- 
er described with reference to Fig. 8. 

30 [0087] After the transmission image data transfer 
process is completed, the facsimile manager 401 sends 
a transmission result acquirement command and pa- 
rameters designating a reception numberto the facsim- 
ile apparatus 201 , in order to know the transmission re- 

35 suit. The event control task 307 received the transmis- 
sion result acquirement command searches the trans- 
mission result corresponding to the designated recep- 
tion number from the image management records 
stored in RAM 103, and returns a response. 

40 [0088] The facsimile manager 401 continues to send 
the transmission result acquirement command to the 
facsimile apparatus 201 until the transmission comple- 
tion is confirmed from the response to the transmission 
result acquirement command. 

45 [0089] If it is confirmed that the transmission is com- 
pleted, the Bluetooth control task 409 of the intelligent 
terminal 202 sends a Part mode transition request to the 
Bluetooth controller 410 in order to transit again to the 
power saving stand-by Park mode of communications 

so with the facsimile apparatus 201 . Upon reception of the 
Park mode transition request, the Bluetooth controller 
410 together with the Bluetooth controller309 of the fac- 
simile apparatus 201 performs a Park mode transition 
procedure in accordance with the Bluetooth specifica- 

55 tions. After the transition procedure, the Bluetooth con- 
trollers 309 and 410 notify the Park mode transition to 
the Bluetooth control tasks 308 and 409, respectively. 
Upon reception of the notification of the Park mode tran- 
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sition, the Bluetooth control tasks 308 and 409 transit to 
the command return mode. 

[0090] This command return mode continues until a 
user of the intelligent terminal 202 starts again services 
such as facsimile transmission, scan and print or the 
state of the facsimile apparatus 201 changes. 
[0091] If there is no operation for a predetermined 
time, the operation mode enters the power saving stand- 
by (ESS) mode described with reference to Fig. 2. Be- 
fore the operation mode enters the ESS mode, the event 
control task 307 returns a response representative of 
the ESS mode to the state information acquirement 
command sent from the Bluetooth control task 308. Up- 
on reception of the response representative of the ESS 
mode, the Bluetooth control task 308 stops an operation 
of periodically issuing the reception information acquire- 
ment command and state information acquirement com- 
mand so that the facsimile apparatus 201 can enter the 
ESS mode. 

[0092] Fig. 8 is a schematic diagram showing the out- 
line of command and data transfer between the intelli- 
gent terminal 202 and facsimile apparatus 201 during 
the transmission image data transfer process shown in 
Fig. 7. 

[0093] In this process shown in Fig. 8, image data 
stored in the intelligent terminal 202 is transferred to the 
facsimile apparatus 201 which facsimile-transmits the 
image data to the designated destination. In the intelli- 
gent terminal 202, the facsimile manager 401 controls 
this process. 

[0094] First, the intelligent terminal 202 transmits a re- 
ception number acquirement command to the facsimile 
apparatus 201 . Upon reception of the reception number 
acquirement command, the facsimile apparatus 201 
transmits a reception number, assigned when the trans- 
mission instruction command was received and stored 
in RAM 103, together with an answer "OK". 
[0095] Next, the intelligent terminal 202 transmits a 
page information request command and parameters 
designating information such as main/subsidiary reso- 
lution, size, etc. of transmission image data. The facsim- 
ile apparatus 201 checks from the received parameters 
whether the transmission image data can be transmit- 
ted, and if the transmission image data can be transmit- 
ted, the parameters are set to the management infor- 
mation in RAM 103 and an answer "OK" is transmitted 
to the intelligent terminal 202. If the transmission image 
data cannot be transmitted, an answer "NG" is transmit- 
ted to the intelligent terminal 202. 
[0096] Upon reception of the answer "OK" to the page 
information request command, the intelligent terminal 
202 transmits an image data transfer instruction com- 
mand, image data and an image data size to the facsim- 
ile apparatus 201 . 

[0097] In response to the image data transfer instruc- 
tion command, the facsimile apparatus 201 receives the 
image data, stores It in the image memory 104, and 
sends back an answer "OK". If the capacity of the image 



memory 104 is full, after an answer 'NG" is sent back, 
the transmission image data transfer process is termi- 
nated. 

[0098] While the intelligent terminal 202 receives the 
5 answer "OK" to the image data transfer instruction com- 
mand, it transmits image data of one page, whereas if 
the answer "NG" to the image data transfer instruction 
command is received, image data transmission is 
stopped and a transmission service abnormal end is dis- 
io played on the display unit. 

[0099] When the transmission image data of a prede- 
termined amount is stored in the image memory 104, 
the facsimile apparatus 201 calls the destination phone 
number designated by the transmission instruction com- 
15 mand to perform facsimile transmission. Each time one 
page facsimile transmission is performed, the corre- 
sponding image data in the image memory 104 is 
erased. 

[0100] If there is a next transmission page after image 
20 data of one page is transmitted, the intelligent terminal 
202 transmits again the page information request com- 
mand to repeat the above-described operations, where- 
as if there is no next transmission page, the transmis- 
sion image data transfer process is terminated. 
25 [0101] Fig. 9 is a flow chart illustrating a power-on 
process to be executed by the Bluetooth control task 
308 of the facsimile apparatus 201 . 
[01 02] When the power of the facsimile apparatus 201 
is turned on, the process shown in Fig. 9 is executed 
so and the Bluetooth control task 308 executes an initiali- 
zation process (Step S1). This initialization process in- 
cludes a process of setting the operation mode to the 
command trough mode and a process of setting a vari- 
able of existence/not existence of a received image, to 
35 be managed by the Bluetooth control task 308. 

[0103] After the facsimile apparatus 201 executes this 
process, it waits for the start-up of the intelligence ter- 
minal 202. 

[0104] Fig. 1 0 is a flow chart illustrating a return proc- 
40 ess from the power saving stand-by (ESS) mode to be 
executed by the Bluetooth control task 308 of the fac- 
simile apparatus 201 . 

[0105] When a return factor from the ESS mode is de- 
tected by the power control unit 118 and the normal 
45 mode is returned from the ESS mode, it is first confirmed 
at Step S11 whether the return factor is resulted from 
the Active return request to the Bluetooth controller 309. 
If the return factor is resulted from the Active return re- 
quest, it is then checked at Step S1 4 whether an Active 
50 return mode change notification is received. If received, 
in order to transmit a command from the intelligent ter- 
minal 202 to the event control task 307, the operation 
mode is changed to the command through mode (Step 
S15). If there is no Active return mode change notifica- 
55 tion and communications cannot be recovered, the com- 
mand return mode continues (Step S13). 
[0106] If it is judged at Step S11 that the return factor 
from the ESS mode is other than the Active return re- 
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quest, the Bluetooth controller 309 is inquired about the 
Bluetooth connection state to check whether the Park 
mode is maintained (Step S12). If maintained, the flow 
advances to Step S13 whereat the operation mode is 
set to the command return mode, whereas if not main- 
tained, it is judged that the Piconet was released and 
the flow advances to Step S16 whereat the Bluetooth 
control task 308 executes the initialization process to 
set the operation mode to the command through mode 
and wait for the start-up of the intelligent terminal 202. 
[0107] Fig. 11 is a flow chart illustrating a power-on 
process to be executed by the Bluetooth control task 
409 of the intelligent terminal 202. 
[01 08] When the power of the intelligent terminal 202 
is turned on, the facsimile manager 401 is activated, and 
at Step S21 the Bluetooth control task 409 sends an "in- 
quiry" to the Bluetooth controller 410. 
[01 09] It is checked at Step S22 whether the facsimile 
apparatus 201 responds to the sent "inquiry". If normally 
responded, the flow advances to Step S24, whereas if 
not responded normally, the flow advances to Step S23. 
[01 1 0] At Step S23, a message to the effect that there 
is no connectable facsimile apparatus is displayed on 
the display unit of the intelligent terminal 202 to there- 
after terminate this process. 

[0111] At Step S24, a connection request is sent to 
the Bluetooth controller 410 to thereafter advance to 
Step S25. 

[0112] At Step S25 a response to the connection re- 
quest is awaited. When a "connection failure" is notified 
by the Bluetooth controller 410, the flow advances to 
Step S26, whereas a "Ready (connection completed) 
state" is notified, the flow advances to Step S27. 
[0113] At Step S26, a message to the effect that a 
connection to the facsimile apparatus 201 failed is dis- 
played on the display unit of the intelligent terminal 202 
to thereafter terminate this process. 
[01 1 4] At Step S27 the Ready state representative of 
the connection establishment of the facsimile apparatus 
201 is notified to the facsimile manager 401 to thereafter 
advance to Step S28 whereat the operation mode trans- 
mits to the command through mode. In the command 
through mode, when the Bluetooth control task 409 re- 
ceives a command from the facsimile manager 401 , this 
command is sent to the Bluetooth controller 410, where- 
as if a command is received from the Bluetooth control- 
ler 410, the command is sent to the facsimile manager 
401 . 

[01 15] Upon reception of the "Ready state", the fac- 
simile manager 401 performs the initialization process 
between the facsimile manager 401 and the event con- 
trol task 307 of the facsimile apparatus 201, by using 
"Serial Prot Profile". 

[0116] After the initialization process is completed, 
the facsimile manager 401 periodically sends the recep- 
tion information acquirement command to monitor 
whether there is any received image in the facsimile ap- 
paratus 201 . At Step S29 it is checked whether a re- 



sponse to the reception information acquirement com- 
mand is received. If received, at Step S30 information 
of existence/not existence of a received image in the re- 
sponse is stored in the Bluetooth control task 409. 

5 [0117] At Step S31 it is judged whether a notification 
that the operation mode transits to the Park mode under 
the initiative of the facsimile apparatus 201 is received 
or not. If not, the flow returns to Step S29 whereat the 
command through mode continues, whereas if the noti- 

10 fication is received, the flow advances to Step S32 
whereat the operation mode transits to the command 
return mode to thereafter terminate the power-on proc- 
ess. 

[0118] The command return mode of the Bluetooth 
15 control task 409 will be later described with reference to 
Fig. 13. 

[01 1 9] Fig. 1 2 is a flow chart illustrating a transmission 
service process to be executed by the Bluetooth control 
task 308 of the facsimile apparatus 201 . It is assumed 
. 20 that the Bluetooth control task 308 enters the command 
return mode if there is no received image nor the service 
request from the intelligent terminal 202. 
[0120] Referring to Fig. 12, at Step S41 the reception 
information acquirement command is sent to the event 
25 control task 307, and at Step S42 a response is re- 
ceived. 

[0121] When the response is received, at Step S43 
the reception information (existence/not existence of a 
received image) in the response is stored in the Blue- 
so tooth control task 308. 

[0122] At Step S44 it is checked whether the opera- 
tion mode transits to the Active mode under the initiative 
of the intelligent tenminal 202 and a mode transition no- 
tification is received. If not received, the flow advance 
35 to Step S45, whereas if received, the flow advances to 
Step S46 whereat the operation mode transits to the 
command through mode. 

[0123] At Step S45 a wait is performed for a predeter- 
mined time in order to periodically send a command 
40 such as the reception information acquirement com- 
mand to the event manager, to thereafter return to Step 
S41. 

[0124] At Step S46 it is checked whether the opera- 
tion mode transits to the Park mode under the initiative 

45 of the intelligent tenminal 202 and a mode transition no- 
tification is received. If not received, the flow advance 
to Step S47, whereas if received, the flow returns to Step 
S41 whereat the operation mode transits to the com- 
mand return mode. 

so [01 25] At Step S47 it is checked whether a command 
is received. If received, the flow advances to Step S48 
whereat the command is sent to the event control task 
307 to thereafter return to Step 46. If not received, the 
flow advances to Step S49. 

55 [0126] At Step S49 it is checked whether an image is 
received. If received, the flow advances to Step S50 
whereat the image is sent to the Bluetooth controller 309 
to thereafter return to Step S46. If not received, the flow 
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advances to Step S51 . 

[0127] At Step S51 it is checked whether a response 
is received. If not received, the flow returns to Step S46, 
whereas if received, the flow advances to Step S52. 
[0128] At Step S52, the received response is sent to 
the Bluetooth controller 309 to thereafter return to Step 
S46. 

[01 29] Fig. 1 3 is a flow chart illustrating a transmission 
service process to be executed by the Bluetooth control 
task 409 of the intelligent terminal 202. It is assumed 
that the Bluetooth control task 409 enters the command 
return mode if there is no received image or if there is 
no service request command from the facsimile manag- 
er 401. 

[0130] Referring to Fig. 13, at Step S61 it is checked 
whether a command from the facsimile manager 401 is 
received. If received, the flow advances to Step S62, 
whereas if not received, the flow stands by until a com- 
mand is received. 

[0131] At Step S62 it is checked whether the com- 
mand received from the facsimile manager 401 is a 
transmission instruction command. If the received com- 
mand is a transmission instruction command, the flow 
advances to Step S64, whereas if not, the flow advances 
to Step S63. 

[0132] At Step S63, in accordance with the received 
command, a necessary response is returned to the fac- 
simile manager 401 to thereafter return to Step S61 
whereat a command from the facsimile manager 401 is 
awaited. 

[0133] At Step S64, the transmission instruction com- 
mand and parameters received from the facsimile man- 
ager 401 are stored in the intelligent terminal 202 and 
the Active return request is sent to the Bluetooth con- 
troller 410, to thereafter advance to Step S65. 
[01 34] At Step S65 it is checked whether a mode tran- 
sition notification is received and the operation mode is 
returned to the "Active mode". If returned to the "Active 
mode", the operation mode transits to the command 
through mode to thereafter advance to Step S67, where- 
as if not, a response "NG" is returned to the facsimile 
manager 401 to thereafter return to Step S61 whereat 
the operation mode transits to the command return 
mode. 

[01 35] At Step S67 the transmission instruction com- 
mand and parameters received from the facsimile man- 
ager 401 and stored at the intelligent terminal 202 are 
transmitted to the Bluetooth controller 41 0 to thereafter 
advance to Step S68. 

[01 36] At Step S68 it is checked whether a command 
is received. If received, the flow advances to Step S69 
whereat a command is sent to the Bluetooth controller 
41 0, whereas if not received, the flow advances to Step 
S70. 

[0137] At Step S70 it is checked whether an image is 
received. If received, the flow advances to Step S71 
whereat the image is sent to the Bluetooth controller 
410, whereas if not received, the flow advances to Step 



S72. 

[0138] At Step S72, it is checked whether a response 
is received, if received, the flow advances to Step S73 
whereat a response is sent to the facsimile manager 
5 401 , whereas if not received, the flow advances to Step 
S74. 

[0139] At Step S74 it Is checked whether the trans- 
mission service is completed. If not completed, the flow 
returns to Step S68, whereas if completed, the flow ad- 

10 vances to Step S75. 

[01 40] At Step S75, a Park mode transition request is 
sent to the Bluetooth controller 41 0 to transit to the com- 
mand return mode and thereafter return to Step S61 , 
[0141] It is obvious that the objects of the invention 

15 can be achieved by supplying a storage medium storing 
software program codes for realizing the function of 
each embodiment described above to a system or ap- 
paratus and by making a computer (CPU or MPU) of the 
system or apparatus read and execute the program 

20 codes stored in the storage medium. 

[0142] In this case, the software program codes them- 
selves realize the embodiment function. Therefore, the 
storage medium storing the program codes constitutes 
the present invention. 

25 [0143] The storage medium for storing such program 
codes may be a floppy disk, a hard disk, an optical disk, 
a magneto optical disk, a CD-ROM, a CD-R, a magnetic 
tape, a nonvolatile memory card, a ROM or the like. The 
program codes may be supplied from a server computer 

30 via a communications network. 

[0144] It is obvious that the scope of the invention in- 
cludes not only the case wherein the embodiment func- 
tion is realized by making a computer read and execute 
the program codes but also the case wherein the em- 

35 bodiment function is realized by making an OS or the 
like running on a computer execute a portion or the 
whole of actual processes in accordance with instruc- 
tions of the program codes. 

[01 45] It is obvious that the scope of the invention also 

40 includes the case wherein the functions of each embod- 
iment can be realized by writing the program codes into 
a memory of a function expansion board inserted into a 
computer or of a function expansion unit connected to 
the computer, and thereafter by executing a portion or 

45 the whole of actual processes by a CPU of the function 
expansion board or function expansion unit. 
[0146] As described so far, according the embodi- 
ment, the connection state ("Active mode" in Bluetooth) 
capable of data transfer between an image processing 

50 apparatus and an intelligent terminal is set only when 
command transfer is necessary therebetween. In the 
other case, a low power consumption state ("Park 
mode" in Bluetooth) not capable of data transfer. An in- 
crease in the traffic of wireless channels can be sup- 

55 pressed and the power consumption is reduced. In the 
Park mode, the image processing apparatus enters the 
power saving stand-by mode to further reduce the pow- 
er consumption. 
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[01 47] When it becomes necessary to transfer data to 
and from the information processing apparatus, the op- 
eration mode transits from the Park mode to the Active 
mode. Transition to the Active mode makes the image 
processing apparatus transit from the power saving s 
stand-by mode to the norma! mode so that communica- 
tions with the information processing apparatus can be 
maintained without interception. 
[0148] As described above, according to the inven- 
tion, modes during stand-by can be switched efficiently. io 

Claims 

1. An apparatus having a communication function, 15 
comprising: 



cation mode is one of a park mode, a sniff mode 
and a hold mode of the Bluetooth specifications. 

9. The apparatus according to claim 1, further com- 
prising: 

returning means for returning a response to a 
request from another apparatus to be connect- 
ed by using the communication function; and 
process switching means for selectively exe- 
cuting a first process of notifying the request 
from the other apparatus to said returning 
means and a second process of notifying the 
request to the returning means for the other ap- 
paratus, 

wherein said process switching means 
switches between the first and second processes in 
response to switching by said second switching 
means. 

10. The apparatus according to claim 9, wherein the 
second process is executed during the first stand- 
by mode and is not executed during the second 
stand-by mode. 

11. The apparatus according to claim 9, further com- 
prising: 

judging means forjudging whether switching by 
said first switching means is performed in re- 
sponse to switching by said second switching 
means, 

wherein said process switching means 
switches between the first and second processes in 
accordance with a judgement by said judging 
means. 

12. A method of controlling an apparatus having a com- 
munication function, comprising: 

a first switching step of switching between first 
and second stand-by modes in a stand-by 
state; and 

a second switching step of switching between 
first and second communication modes for the 
communication function, 

wherein switching by said first switching step 
and switching by said second switching step are 
performed in cooperation with each other. 

13. A storage medium storing a program for controlling 
an apparatus having a communication function, the 
program comprising: 

a first switching step of switching between first 



first switching means for switching between first 
and second stand-by modes in a stand-by 
state; and 20 
second switching means for switching between 
first and second communication modes for the 
communication function, 

wherein switching by said first switching 25 
means and switching by said second switching 
means are performed in cooperation with each oth- 
er. 

2. The apparatus according to claim 1 , wherein the 30 
first and second stand-by modes have different con- 
sumption powers. 

3. The apparatus according to claim 1 , wherein the 
first and second communication modes have differ- 35 
ent consumption powers. 

4. The apparatus according to claim, 1 , wherein while 
switching by said second switching means is per- 
formed, switching by said first switching means is 40 
performed. 

5. The apparatus according to claim 1 , wherein when 
the apparatus communicates with another appara- 
tus by using the communication function, switching 45 
by said second switching means is performed. 

6. The apparatus according to claim 1 , wherein the 
communication function is a wireless communica- 
tion function. so 

7. The apparatus according to claim 1, wherein the 
communication function realizes communications 
in conformity with Bluetooth specifications. 

55 

8. The apparatus according to claim 5, wherein the 
first communication mode is an active mode of 
Bluetooth specifications and the second communi- 
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and second stand-by modes in a stand-by 
state; and 

a second switching step of switching between 
first and second communication modes for the 
communication function, 5 

wherein switching by said first switching step 
and switching by said second switching step are 
performed in cooperation with each other. 

10 

14. A method of operating a system in which terminals 
are connected by a network comprising communi- 
cations links, the method comprising switching the 
operating mode of the communications links be- 
tween standby mode and operating mode accord- 15 
ing to use requirement and switching at least one 
terminal of the systems between power saving 
mode and powered mode in synchronisation with 
the switching of the mode of the communications 
link to which it is connected. 20 
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